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Repeatability and Appropriate Predicted Value of Portable
Spirometry on Korean Adults

Jun-Yong Choi, Hee-Jae Jung, Kun—Young Lee, Seung-Yeon Jeong, Joon-Ho Hwang,
Hyung-Koo Rhee, Sung-Ki Jung

Division of Respiratory System, Dept. of Internal Medicine, College of Oriental Medicine,
Kyung Hee University, Seoul, Korea

Objectives : The object of this study was to evaluate repeatability of portable spirometry and to determine an appropriate
equation for predicted value.

Materials and Methods : The subjects were 76 men and 45 women recruited from among Kyunghee University oriental
medical students. Portable spirometry was performed via the procedure recommended in ATS guidelines. Repeatability of
spirometry was checked against ATS repeatability standards and NHLEP QC grade. Percentage of predicted value of
non-smokers was calculated through a Caucasian population-based regression equation(by Morris et al) and Korean
population based regression equation(by Kim et al)). These were compared.

Results : 91.7% of subjects matched repeatability standards of ATS and 95% of subjects got interpretable NHLEP QC
grades of AB, and C.

Mean percentage of predicted value by Morris et al. were as follows: Mean of FVC% was 90.86, FEV1% was 96.66,
FEV1I/FVC% was 107.48. Mean percentage of predicted value by Kim et al. were as follows. Mean FVC% was 92.38,
FEV1% was 89.77, FEVI/FVC% was 96.95.

Conclusions : Results of this study show that more than 90% of subjects meet repeatability criteria. This supports a role
for the portable spirometer as a primary oriental medical office tool. Further, results are a verify that they Korean
population-based predicted value equation is a more appropriate standard than the Caucasian population-based one, but a
still more accurate standard is needed for the Korean adult population..

Key Words: PFT, Repeatability, Predicted Value, spirometer

. # & FME 2E¢ GFAA Az 2 e 2

59 7]% ZHAKspiromeiry)E 1846'd John Hut-
chinsonolghe 9jejate] oja) ALEATH. BA
HE o] AAtY Fagd We #alo] Aoy A

- A4 02005, 7.5, - 2 2005. 7. 29,

- BAAZ  HET), NEEEA SUET HIF |
733 og g F&iyd sy sl o=
(Tel. 02-958-9147, Fax. 02-958-9148
E-mail : jskes@unitel.co.kr)

2497 Z3Qqck 2 250 AAIAY &
g3} 37 AAHRe] 2Hew 5§ A% v
ofJgl 13 oy kel B 1 2840 oA £
By Qe Aotk dgAdaE A4 § 5F
7] Aol g5t aelA sAEE BIHE £
oz eyl JE AvE dr)s FAIE B
8 Agste Bug v g

587



Fg #7(s ZAPIe MEYnt 7|gxlof Bk oy

H71% AA o] Fa3 A T shies AFE
A (repeatability) 18] ©)= FU3F AlgolA APt
A7l AARA e Aol7t 4 71FRT AA
Bue Aoz 4% & 3ok H7)% A4 A8
e B2 A7l FHBFE o 9] ujg- F8
g quE JiAe A@Ade] Hold H¢ AAAA
o] A A7 AIA HER H7)% A
A%t @A BFGA Q7EE FEolth n|SteA
FHZol oF 180007 <] BA}E) diste) T )
A ARG #2715 AN FESA B ABA
< 9% v gk

A7) AAE YR o 451 A1L3) 9
M 19t Ao] 7)thx|(predicted value)o]th. o)
AL e A7 el Ho)5AE 24
o] T H AL 53 g2 93 A
A¥E FAFAAE Adste wioez Ax, A4
g, o], A% ol 93-S A "ok gHes
71tH2) 9] £20% H9 Wol] Eol2 A F3rA0
2 wE3A A9t A2 g9 292 Fug
(portable) #H 7|15 HAZAZF 283A =HAEH),
Z HedA AL AAE SR gax 849 9
7152 Hnd AFSA 24 5 A Aoy
A el dig olEiI RS To2 Qs di] g4z
T E3he Aol

oo duiATERN 44T 5FINAVL Fuks)
A g ARES tdez Fug H7% FAp)
A st FAX AAAH olF wFdAe
H71%s #X9 7oA A vleg B
A @A Foig H75 74 AR 7H5A
of s Awrgit

. & 2

2005'd 39 29%E 20059 59 25U71A] A3
Wk golsis 234 4303 BAE oz A
gatgon A gy 2% #Hr% AA o
g A9 2 old) UF B FIAT WY 1F
7] A, AERA 2R, WY A8 Jan

588

olr

& AEtdAN AssiTt
. % &

H 7% 7AAI7)E EasyOneTMol| A AAbH spiro-
meter(Medical Technologies, Chelmsford, Massa-
chusetts, USA and Zuerich, Switzerland)(Fig. 1.)2
Agstgon A71s AR AdUsta gels
3 2 PPy 557 Yo 538 Aggd
5ol olal AAHAT. A7) PAke] AW wy
& American Thoracic Society(¢]3} ATS)<] 7]1320)
usith. 3 AR 34 339 AALE Adsigen
Arp7le) AR AHE2A7]%5(Quality Control)d]
w2t AEYE DSA)A B kR AAE
ARt on FHEAE T8 & Y 3 ATS
71279 w2t A 83)71A] AlyEteE St

Fig. 1. EasyOne™ Spirometer

A A% 0% 34 5 A 2%
(forced vital capacity, ©]&} FVC) 2 o]A9] 7))
(predicted value)ol] 3t B &(0]3} FVC%), 127+
=84 73K (forced expiratory volume in 1 second,
°©]3} FEV1) ¥ 7]t x)(predicted value)ol] 3 v]-&
(o8} FEV1%). FVCS} FEV1¢] B(FEVI/FVC) 2
o]RA¢] 7|thx|(predicted value)o] ThEF Hl-&(0)3}
FEVI/FVC%)°|3tt. #71% &%) 7lthxle AA
71l WAgEo] lE Moris 59 Ba'e) oA
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423 FVCS) % WAl 33 FVC ) 7be] Ao
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FVC, ©]3} dFVC)$t H1x] FEVIS} T WA #Hi1x)
FEVI 4=3] 7+e] x}o|(difference between the highest
and second-highest FEV1, ©]3} dFEV1)Qt}. ATS
AN ARRY 71Ee2 ANF 71F “dFEVI<
200ml, 183 dFVC<200ml”e] EFHE J95
3 2 918S 2ABER obed FES A7F Al
29} dFEVIS ZAE 3} quality control grade®
ABCDF tial dA= ?—‘T’—%}i Ferguson %9
QC"el mh2 AY P 11 H&-E ZASATHTable 1).
7] FEV6:= FVCe 59 LL o= F3GT
olde] AT FANES 71£AY FAR &3}
o vBFAAEE FVC%, FEV1%, FEVI/FVC%
Z}Z}"“ & 2 %) 23 =29 Morris S 9
3 A2 M2 viwste B

V& R
1. faxtze 54
WAEE BA 768 47 asHolgion] F
3 A5 B

A 239 oA 19Utk dAtel 73
27.28+5.14 HF AFL 173.93+6.17(cm),
AF& 69.36+10.65(kg), FT ARALEAS(0]

o8 rg 2
M ool rr
, o n

HES - BN - 02 - Hee - 955 - o/g7 - HL

3 BMI)E 22.90 + 3.15(kg/m’), BF FVCE 4.77+
0.61(L), B FVC%= Morris £°o 93 3=
91.64+9.78, 7 S'%] 98 4x]= 91.87+9.78¢]
2tk H# FEVIS 4.04+0.520, HF FEVI%E
Morris 579 23l 3= 96.80+10.01, 7 5%
93t X 89.17+9.01¢]903. HF FEVI/FVCE
0.85+0.08, 33 FEVI/FVC%¥ Morris S| )3
2XE 10621 +£9.59, 7 5% <d = 97.21
87803tk dFVC 32 0.08 +£0.06(L), dFEV1
BFL 0.07+0.07L)F o)

Azte] AL Hi AR 2549+4.98 HiF A%
2 16249 +3.91(cm), Hit AF& 51.60 +4.62(kg),
B BMIE 19.54 + 1.67(kg/m’), BF FVCE 3.46
+£0.55(L), BT FVC%= Morris 570 98 4%
£ 89.09+15.05, 71 5l 93 & 9236+
15.300] 9t} ¥ FEVIL 3.00+0.36L, 7 FEV
1% Mormris S0 2lgt $X= 96.11+10.95, 7
=) o3 43+ 90.38+10.66°])3 BT FEVI/
FVCE 0.86 +0.88, B FEVI/FVC%YE Morris 5°
o 28 =] 109.31 +10.86, 71 5% 83 5]
£ 99.84+20490)%th dFVC S-S 0.09+0.11
(L), dFEV1 B-& 0.05+0.041L)AtKTable 2.).

2 MEHAM

thAkEA) 1219 AA ] Og AR Hdns
3 2t

dFVC7} 200ml o]/l A2 91(7.4%), dFEVI1

Table 1. QC grades of Pulmonary Function Test recommended by Ferguson et al'

w

at least 2 acceptable maneuvers

A with the largest two FEV1 values matching within 100mL

and the largest two FEV6 values matching better than 100mL

B . at least 2 acceptable maneuvers

with FEV1 values matching between 101 and 150mL

C at least 2 acceptable maneuvers

with FEV1 values matching between 151 and 200mL

b only one acceptable maneuver, or more than one, but the

FEV1 values match > 200mlL(with no interpretation)

F ; no acceptable maneuvers(with no interpretation)
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Table 2. Descriptive Statistics for Subject Characteristics and Reported Lung Function Results, Stratified by Sex
M

Male(n=76) Female(n=45)
Number of subject 76 45
Number of smoker 23 1 X
Age(year) 27.2845.14" 25.49+4.98"
Height(cm) 173.9346.17° 162.49+3.91
Weight(kg) 69.36+10.65 51.60+4.62°
BMiI(kg/m2) 22.9043.15 19.541.67
FVC(L) 4774061 3.46+0.55
FVC% Morris et al Kim at al Morris et al Kim at al
° 91.6449.78" 91.8749.78" 89.09+15.05 92.36+15.30"
FEVI(L) 4.04+0.52" 3.00+0.36"
Morris et al Kim at al Morris et al Kim at al
FEV1% . . . .
96.80+10.01 89.17+9.01 96,11210.95 90.38+10.66
FEVI/FVC 0.85+0.08" 0.862£0.09"
FEV1/FVC% Morris et al* Kim at al‘ Morris et al* Kim at al )
106.21£9.59 97.21+8.78 109.31+10.86 99.84+20.49
dFVC(L) 0.08+0.06" 0.09:i:0.11j
dFEVI(L) 0.07£0.07° 0.05+0.04

* MeantSD

Table 3. Characteristics of Pulmonary Function Test Reproducibility.
M

Number of subject Percentage -
dFVC=200ml 9 74
dFEV1>200ml 4 33
dFVC<200ml and dFEV1<200ml 1981 91.7

10, 8.26% _

16, 13.22%

6. 4967 éA!B EC 8D

89, 73.55%

Fig. 2. Quality Control of Pulmonary Function Test recommended by Ferguson et a".

For Explanatory Notes of Grades(A,B,C,D), See Table 1.

o] 200ml ]2 AL 43(3.3%)0lAor oE
% 39& dFVC, dFEV =% 200ml ©]4o]ith.
ATS ABA 7128 sk AAgez B £ e
dFVC<200mlolat FAle] dFEV1<200mi} ARt
111802 AA 2 91.7%% tHTable 3.).
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Ferguson 59 QC''d] @& Axe vheat 2ok

QC grade Aol SHPHE AL 89%(73.6%),
grade B 32 AFg-2 165(13.2%), grade Col
HIE = AHRL 10%(8.3%), grade DY) HFHE
Abghe 6%(5.0%)Ath(Fig. 2.).
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W &AL 979 ] FVC%, FEV1%, FEVI/FVC%
A& 7 5% g uws Moris S99 <%
WHe g 247y 2AE Ao oea 2ok

7 2% o3 Wyog 2A A1} FVC%E
92.38+12.65, FEVI%X= 89.77+9.04, FEVI/FVC%
E 96.95+9.12 Qo1 Morris £9¢] 9|3 Ho
ZARE 23 FVC%E  90.86x12.72, FEVI%=
96.66£10.03, FEV1/FVC%E= 107.48+10.270] 3t}
(Table 4, Fig. 3, Fig. 4).

Table 4. Non-smokers’ % of Predicted value by Equa-
tions of Kim at al. and Morris at al.

o K1m : ot all% Méﬂis et
FVC% 92.38+12.65 90.86+12.72
FEV1% 89.77+9.04 96.66+£10.03

FVC/FEV1% 96.95:49.12 107.48+10.27

*FVC%, FEV1%, FVC/FEV1% : MeantStandard Deviation

130

[BFVCY% MFEVI% BFVCEEVI%)

120 +

1o

80

70

Fig. 3. % of Predicted Value by Morris et al.

130

120 BFVC% MFEV1% BFVCFEV1%

Fig. 4. % of predicted Value by Kim et al®.

HEE BT OG- H2H - FFE - 0)HT - 2

oo

R
A5 AAE BAZ $2 UAA S 5ol
A A7 Giete 37§79 WsE S4eke
Aolth. S Ao s 48 Bold T Axd
487 & WA B FAA0E $89 o

s

% < EolrtME Aaglck §71 57 717
of o S £ ey B dFeE F71dd o
g 242 82 4 S7IA R ZA e tia A
2 BolM HrleE S4s-

HEHY H7F AAe 24 AR B 5 Qs
o] FVC FEV1 ¥ ¢]E¢) u]-¢-<] FEVI/FVColt}.
FVCy U3 ZAZ waA £& JHAYS o
g F7]9 Buo)il FEVIE ZAZ WA %
WARE o 3 1325 YHolxl F7]9 ¥9E 9
gtk 3 FEVUFVCE ZAZ mzA <5 )
A FFA FVC gt A 1523 BAZ Wj4o]f
71 F719) %<l FEVIe] Hl%i A 71z HYHS
el Ax2H o g S o),

ol & H 7l HAKY 24%%—% g G F ) o]g}
A, B3 Azle 3 HAS AASAE 4
S ol9oz HAFH, 4FLE, AT 2

to AN <

43 =
Axel tha} 2 Aot $5E9) W7l 5E7] A
B9 AuHg W), A% 29 AYEE %),

o) A g, IskzAl So A &
2 4 Y o)A s HAle BEsEd
1 F840] 53] FEI Qe Aol v HA44
A3 o]3} COPD)o|t}. COPDE 20200 Ad =
P A3 39 B e ddl A 6918 AAY
Arto|n)” n]te X COPD AGE whe o] F 10
W g AMEL 50%E 433stn ot COPDE
Z7)o FAHA gowd AL F¥ B ARG
7FeAde] Atk 28a gk SAbo] vEhr] A
Z7)e) AAY 5 ohd F73e] Yehd F 23
e wro §84802 N8 £ vk 971N F
7l AR COPDel| Hated %4 2 540l
AN ZArte) bR, AR R A3 g B
ZH@R 9o FE3F =72 AHE gt

*@

591



#0012 Hy|s AAPIel Xsidat Jjoixlol 2ok o

gzje] 2AEATOZ2E COPDe Z7|wHrol 4
A gol Algrgo] Follthe AMAE e ¥
71 A AFF g4o] Basit wekA s
e dAFE ) BoA 454 o] FARHTA
o FA%ge] Je A ETIHY AH A FHgle] 7]
A, AR, 3FZH, Ao vehte ZE A A
screening test2 A #7)% AALE NI3E AL B
o Y. ol E d7Aste] w2d Hr)% 7
ApERlE HJ¢, 438 By ol EE Rl
ot AlE i Ze EHAA ASAATT H

71 A SIS A 842 B o] s
2% 98¢ 9P ¥ & 9070 94 @

ANz @ 387 FFLE YHshe B3,
)3 454 oo % A 2 2% % Aol
e Aol distd ddstn AEA de AF

AA1E 88  Qithd COPDE X% 4%
A% screening I F=% 9] Brjo| oL $-4-8F
Aoz »elrk

#71% AAY oyt &A= EFsta 1%
& H71% AAE 94 A8 @A Az o F
ojx)x] ¢k& FHo] gt} 1 ol E & BHQsin
A7 oA Hrls £ Y, ggmSA
AYE G594 Fe F 52 5 F 9o A
FVC, FEV1, FEVI/FVC 9] AI7}A] $X& F42
2% 2% Hrls AAEY 5ed g @
A AL FUE Hrls @AY £4e A8
7144011/\1 H71% AAE FF3o= %%z} F 9l

= A7E wtEsFA.

azk FAME dEEdel 4X8E H71% A
AZIE o) &3e Had) glo} A8 BE Td A
=2 Fristed olgsg’. ¥4 # $7e @
QAN E HAzZE FuE #Hrls AAE o143
o A5 J ¥r)s A9 dsts A
o o 4A SejdeA #HrlE AARY Alge
gt Hog By AFHI o] aTEHE A
el

gX do]dolA Fulg wris BAIE £33
28 AME3] H% 7FeAE Wokeh] flste o

592

RN D3 g
% A 4 L P
X

o] tH?& s FR5AT
H7T AAIA AAEE gS3te AL ¢
23 11 o] ExollAl A, drle] FEXNAE
NP3a AT XY e godier B
o FEoly] gioldt. 2Ejste ATSAANE #H7)
5 A dgoz A A Y Aols
HAIFHEE e g FHGn A ST
HPEHE U 993 Qs de st A
o ok ol Sabe} AR BF o] E 4§
Tol gickh o)B3 HE 13l ATSAAM= #H7)
AAE 38 o pdde]l 90%e) AFEE o
15 AAIEY Aol st AdAY Az
3 e, o]AL dFEVIF dFVC E5 200mlE
29314 g A& 9= da gl & A7l
M ATSAA AAE AER 718 I FiE 9
715 A 710 WAE 7]%5-< National Lung Health
Education Program(ols} NLHEP)o A A& 25
QC grade 7152 53 Fu18 AHrl5 AAI9 A
d4-e Hrs EAM” Bt A ATS 71E€ ¢
£ 9A7E 111922 A9 91.7%(Table 3)
%tk NLHEP QColl W& Z¥}+= QC grade A 3]
FHE AJEE 89W(73.6%), grade B HTHE
AHEe 16%(13.2%), grade Co FFEve ARe
10%(8.3%) 2.2 #715HAe] o] 71sd grade
ol AdlA C7AlE 115902 A 95.0%0]Urh
(Fig. 2). ol & Foi& #@vls dAVAZE 48
WEE T2 AR o3 /\1635121— By U=
gk A S Ve £ dox 2 4 Atk o
g AR RAN £ FUE g5 BAIA
E AAEAY g AFEHAAM A7 F
3 Y& € F Uk AW B AFoA] AHEE
g #0715 A AAe Adxs JdE ¥
715 AAZIE QFAAA 2 X5 ¥w§ Mortimer
524 olsjd xad v Yok @AY ZAAAN
B oo wse e gtelale] ofs) 13 oa el

P

I 2 b

N

e



1
)

ol elo] Wdshe 3 T AZER e 587
e TasAY S0l fle 454 o1 FaAt
2 W2 Fulg 7l g g83e A
2 GAE oJert Y& Ao Almd

#2715 A R sl gloiM YoiAlE oy =
A4 71 A7AEY Hols AAR B g §
A el o W de =58 dogxn 7t )

Q9] AA 270 wel YA S ArEatA gk
mefA ol Fxe] Hr)F AA AAAE sf4s)
<l olA dF, 71 2 AEL wefste] 5dx4

4919 7]\:Hxl°ﬂ th3te] £20% o9 X8 w

d o dHoT YA LA E BEGTY. of
= Aol Al B4 #H71sol sl Apdle] ek &
%E YERITHE AMS F 5 A Bt BdEdst
A BE A4S A st N 8REE o]sjAl)
sHole & o7l 9l Aoz AlgdEnk. Y
AR E RIF A% 7) A Foll wel BRES Ho)
A HBZ A GelMe o] A 24 <)
FEE JUE TR HABo) gle HFAAE
< WELE 7|UA o tg RALE Alste] AR
3t glok. 2 A3 F JdA o) B 2A viE
AAHE o2 stglon, Fus H7)% AA]
o WAE 7dA e Foe FIUES Ui
2 g 0] glolA oz wWls gy dArd
Morris 570 2J§ 7thx] RES M3t gakz}
29 7| P %E F&EsET. a3 FY
A ERE 4A9 #Hrise] i sl B3
2ugl 7 50 37 HPAE ol s|Aq
WAE $x9 vlawsle] mgpty 74 5% o3
HoZ 7 gty ZlgiA e td %E =AM 2
T} FVC%E 9238+ 12.65, FEV1%E 89.77+9.04,
FEVI/FVC%= 96.95+9.120| %1t} Morris 579 9
g Hhgo = ZuiAe] tig Zt /il H7)% At
9] %E 2A}S A3 FVC%E 90.86+12.72, FEV
1% 96.66 + 10.03, FEVI/FVC%E 107.48 +10.27
2 yehgedl, 2AREC] A% 3571 29S¢
I QA ke Ao A FVC%S FEVI/FVCY%2] %
T Ztel7t 16.62% A5 VteEbdthe AHE Morris

r

9l o A
% il“ 200 Aol wxd 4 5%
b H39 oz U4 9on ATidw
Hleks ‘“401251‘:} wgx Bt 8 T 3
tated g 49 el tg w7
ZIHA A¢rt 228 RoE Alggd.

A

VI. & &

2005 3¢ 24 FE 20053 59 259712 AE
oheta elulet Rat 48hd B4l 12398 o
o2 Fulg W% e FANE 2% e
e AEe Ak

1. ATS9] ARA 7128 BEATE AL 1119
o7 AA 91.7%Hch

2. NLHEP?] QC THA #5753 &
o] &3h= Alghe 115902 AHA9) 95.0%01c)

3. A9 EHoA mguke Fojabo] o o)
AN Foig Hrls A AL 93
47t J& AR AlREH

4. HIEAA 97HE U ES HrlT AR 7]
Ao HF % ZAtolA Morris 50 9§
HE 7 5% o8 We] Bt A44 9A
82357 e=d

5. 2L GOz
ReRl=

FABO)

A HA7E 7R A7t

SEIR

1. Hutchinson J. On the capacity of the lungs, and
on the respiratory functions, with a view of
establishing a precise and easy method of detec-
ting disease by the spirometer. Med Chirurg
Trans(Lond) 1846;29:137-61.

593



FO2 HoIs 2APIS MEME J|Hx o) ¥E AT

10.

11.

12.

13.

594

- A7), B4,

- B57), 94, oA

. Petty TL. Benefits of and barriers to the wides-

pread use of spirometry. Curr Opin Pulm Med.
2005;11(2):115-20.

A, A, 24E, ZYA.
HLATEY NBARAEA A 933
&3, diggtelstal . 2002;23(4):151-60

- HEA, e, F39, A, 18T, AF

7). 248l NBARA G A7l &
o] Foj plA= 4T A3 e3]|A. 2001;22
(4):1-12.

3, AEE, AEA, 1FT+
sk BRHSY) V| BA AN 8RS FEE E
A} & hEHake 88X, 2003;24(3):155-64.

. Enright PL, Beck KC, Sherrill DL. Repeatability

of spirometry in 18,000 adult patients. Am J
Respir Crit Care Med. 2004;169(2):235-8.

L uEEY % 5E198. 2EV% Ae 24

Z3A} 2004, p.169-87

. Standardization of Spirometry, 1994 Update.

American Thoracic Society. Am J Respir Crit
Care Med. 1995;152(3):1107-1136.

. Morris JF, Koski A, Johnson LC. Spirometric

standards for healthy nonsmoking adults. Am
Rev Respir Dis. 1971;103(1):57-67.

AR, Aed, AAA, S, HUN, 43
2. =84 371349 9% A758A 34
3A BF A7 2 2 3FHV) AE. 1984
31(1):1-8

Ferguson GT, Enright PL, Buist AS, Higgins
MW. Office spirometry for lung health assess-
ment in adults: A consensus statement from the
National Lung Health Education Program.
Chest. 2000;117(4):1146-61.

Petty TL. Benefits of and barriers to the wides-
pread use of spirometry. Curr Opin Pulm Med.
2005;11(2):115-20.

Barreiro TJ, Perillo I. An approach to inter-
preting spirometry. Am Fam Physician. 2004;69

14.

15.

16.

17.

18.

19.

20.

21

22.

(5):1107-14
Crapo RO. Pulmonary-function testing. N Engl
J Med. 1994;331(1):25-30.

Murray CJ, Lopez AD. Global mortality,
disability, and the contribution of risk factors:
Global Burden of Disease Study. Lancet. 1997,
349(9063):1436-42.

National Center for Health Statistics. Health in

the Unitied States, 1993. Washington, DC: US

Public Health Service, 1995; publication number

95-1232.

Beaty TH, Cohen BH, Newill CA, Menkes HA,

Diamond EL, Chen CJ. Impaired pulmonary

function as a risk factor for mortality. Am J
Epidemiol. 1982;116(1):102-13.

Kuller LH, Ockene J, Meilahn E, Svendsen
KH. Relation of forced expiratory volume in
one second(FEV1) to lung cancer mortality in
the Multiple Risk Factor Intervention Trial
(MRFIT). Am J Epidemiol. 1990;132(2):265-74
Hole DI, Watt GC, Davey-Smith G, Hart CL,
Gillis CR, Hawthorne VM. Impaired lung
function and mortality risk in men and women:
findings from the Renfrew and Paisley prospec-
tive population study. BMJ. 1996;313(7059):
711-5; discussion 715-6.

F34, o144, $94, A8, A7), 1B
FeRA(SI) x}m} A4a L FA9
#715usl) viXe JF thggteldsiA|. 2002;

23(3):96-103

Lung function testing: selection of reference
values and interpretative strategies. American
Thoracic Society. Am Rev Respir Dis. 1991,
144(5):1202-18.

Mortimer KM, Fallot A, Balmes JR, Tager IB.

Evaluating the use of a portable spirometer in a

study of pediatric asthma. Chest. 2003;123(6):

1899-907.



L0857 - §27

2155

. B
(=)

1 - 0/21g - 5l

- &g

iz

FF7)83)4. 2002:12(2):

A Loty 2] g
105-13.

b
w

L 5b57) obgel 7 AA 2494

78

=
5

595



